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QiAnEB  Z 


UTBOEOCTZOI 

£UrgOB£ 

Tb«  purpo**  of  tu*  ttudr  !■  to  dlsooT«r  the  effeot  of 
oeniletait  and  iaeoaalitant  puBlduMoit  ob  exploratorir  hehavler. 
Eq>lo»toi7  bdiaTlor  aoj  b«  daflasd  at  that  babaTlor  whlob  la 
■otlTBtad  tolalf  hr  as  iBdaptndant  drlva,  the  need  to  ai^orei 
aad  coaeltta  of  Boreaant,  or  wsaderiadi  about  aa  opta  area. 

The  ladepandoat  TarlaUee  la  tUa  azperiaoit  alll  be  ocaalat. 
eat  aad  laeoaeiatont  punlaheit  ableb  elU  be  used  to  trala 
aalaida  te  reatriot  this  behavior,  aad  the  depeadaat  variable 
will  bo  the  offeot  of  auob  tralnlag  la  a aeoead  altuatloa. 

Intereat  la  thla  problaa  vaa  aotlvated  by  froquant 
atataeaata  la  the  literature  ooaoemlae  the  effeet  of  eoaalat* 
aat  aad  laeonalatent  treateeat  on  bdiavloral  devlatloia  la 
ohlldroB.  Hear  ollaleal  parohologiata,  adueatora,  aad  othera 
agree  that  laecmalatant  pualahaeat  hat  a acre  detriaeatal 
affect  oa  chlldrea'a  peraoaalltlea  aad  bAavlor  thaa  doea 
oooaiatBt  pualahasat.  Booka  ea  child  developaant  provide  ua 
Kith  the  follovlag  atateantas 


'Autborltj  whlob  t*  flra,  kind,  rswonatla, 
eoftalktent  glTaa  tha  ehlld  lha  asiaa  of  aaourltr  idileb 
la  assamtltO.  for  Ui  aeotlODal  de*«Lo;*eDt.  . . . Dla. 
elpllna  ataould  b«  eonalataot.  . . . Both  paraota  (and 
gr-ndparaBta)  abould  be  eoailataat  In  thalr  behavior 
toe<.rd  the  child.*  (2,  pp.  65,  67) 

'laeonaletezior  Is  the  treeteast  of  a child  foatari 
Isteoae  asxletr  and  a aaak  ego  organiaatim,  A child 
can  build  19  adaptive  pattern!  to  or  defaoaea  agalnat 
xhatever  treatsant  he  raoelvea,  even  ahn  it  la  bad. 

If  It  la  oonalatMit. 


It  la  better  for  the  oUld  to  know  that  he  will  be  dealt 
with  htrahlp  than  to  be  eosetentlf  on  tenterhooka  aa  to 
the  klsd  of  treetent  be  wr  reeelve.  Both  altuatlcait 
create  anxiety,  but  of  the  two.  tha  latter  la  the  eere 
aerloua.*  (18,  p,  75) 

'Evidence  la  alao  tending  to  Indicate  that  Intenalty 
of  rawarda  and  punlahsent  la  leaa  l^nrtast  than  tha 
pronptBeaa  and  ooaalateney  of  their  oocurranea,  etpe> 
elally  In  the  early  perloda  of  developnant  of  the  ohlld.' 
(7.  P.  826) 

Agreeanat  by  autborltlaa,  however,  or  even  apparent 
reeacubleneaa  of  the  ocaiolualon  that  Inecnslatent  punlalu 
■ait  hae  a nora  detrlnental  effect  a behavior  than  oon- 
elatact  punlahsent  la  not  the  equivalent  of  axparlsental 
evidence,  lelther  doea  aueh  agreeuant  deaorlbe  tha  exact 
nature  of  the  effect.  Invaatlgatlon  of  the  literature 
dlaoloaaa  exparlsenta  that  bear  on  the  problas,  but  sene 
that  atudy  It  directly.  The  relevant  etudlaa  cose  froa 
■any  areac  within  Ute  field  of  payobology.  They  do  not  lend 
thanaalvea  to  aaay  oategorlxatlon,  but  for  the  purpoae  of 
thla  atudy  they  have  been  grouped  intoi  (a)  ati^ae  of  in. 
oonelatent  treateant  Is  learnlngi  (b)  atudlea  of  tha  behav. 


ioral  effects  of  restrletlon  of  setleltrt  (e)  studies  of  the 
effect  of  pualsliaeDt  ce  leanilse:  (d)  etudlee  of  e^loretoir 
MuTlor:  (e)  studies  of  ellsiastlw  as  a aeasure  of  eae- 
tlcaialltf. 

Heloted  Literature 

A.  Studies  of  lnoonslst«it  treetaant  la  leeialaa.  Prebablx 
the  stud7  aoat  pertlBoat  to  the  preseot  es^terlaeat  has  hem 
oenducted  hr  Aro&ov  <!)•  abe  studied  the  effect  of  ccaslst- 
at  and  Inconsistent  guidance  on  huasa  learning  end  transfer. 
Aronoe,  using  a uardsn  D-trpe  at/lua  aase,  bad  students 
leant  the  aase  under  three  dlffamt  eondltlois.  Cne  group 
■as  provided  with  oensietent  and  correct  guidance;  a saeand 
group  was  glvsn  Incorrect  and  Inoonslstsnt  guidance;  and  tha 
third,  a eontrel  group,  was  glvat  no  guidance.  Pollowlag 
a flMd  Buahar  of  trlala  on  tha  aasa,  all  groups  were  tbcai 
rcQUlrad  to  leant  snothor  aase,  a alrror  laaga  of  the  first, 
tbs  transfer  affect  of  laanilag  tha  flrat  aasa  under  varj- 
Ing  ccndltlene  waa  aaaeurad  In  teraa  of  tha  trlala,  arrers, 
and  tine  taken  to  laem  the  second  aasa. 

ArcaoT  found  that  those  cubjeots  <dto  were  glvm 
InecnelsteDt  guidance  made  stgnlfloantlr  more  errors  end 
needed  core  trials  to  learn  the  trsnafo*  aese  than  did  both 
of  the  other  groi^a  of  subjects.  Beoeuee  of  specific  be. 
bavloral  data  and  the  effect  of  the  eiQierlaaital  varlablee 


1 nil  1 TlAual  aubloota,  AronoT  cooeludad  that  tbe  affaot 


af  Inconalatant  gulOanoa  la  partlj  a raault  of  tba  aar  Is 
lAlob  tba  Bobjeot  Interprets  tba  guldanoai  ssd  Uiat  It  baa 
a detrlaottal  affset  on  laanUng  only  >.h«i  tba  individual 
la  unable  to  rebel  against  or  ignore  the  Isoonalatent 
guidanne. 

Is  studies  of  partial  relnforeasait,  reward  la  pro- 
vided only  cai  aoaa  of  the  leaning  trlalSt  the  aequsioo  of 
Mbleh  frequently  la  randoaly  daterninodi  tbua  providing  ua 
with  oasdltloDs  of  eontlateat  and  Ineanslstaat  reward.  It 
haw  been  found  tbat  partial  relnforoeeent  la  as  affective 
Is  producing  loaning  as  eonplete  relnforeeaant,  and  that 
bablta  acquired  under  partial  relnforcaatnt  ecodltlona  are 
lees  subject  to  extinction  (13). 

B.  studies  of  the  babavloral  effeeta  of  reatrlotlon  of 

actlvl^.  In  the  preaent  study,  punlahaent  will  be  utilized 
to  restrlot  activity.  Prevloua  studios  have  ben  conducted 
in  which  aotlvlty  has  ben  rastrletad,  although  such  re- 
atrlotln  baa  not  always  been  nforced  by  punlshant. 

Through  the  use  of  a case  history  aothod,  Ooldfarb  (10) 
ooncluded  that  early  Inatitutlooal  care  rasultsd  In  a pr^ 
poodoranoe  of  passive,  non-axploratory  behavior  during 
adolesonoe,  Inatitutlosal  care,  wo  asauna,  baa  provided 
the  child  with  a sltuatln  In  which  hla  oj^loratln  has 
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be«n  Ilaltedt  Thii  is  probabljr  true  In  tene  of  Tarloue 
beheeloral  ktnde  of  n^oraticn  ee  «ell  se  gsogrephle 
ej^loratlon.  Of  oonrae,  eo  ■enr  feetore  eoter  late  the 
treetaoBt  of  Ijtdlvldual  otalldrea  in  inetitutione  that  earl; 
reitrietiee  of  aotlTit;,  although  it  aa;  be  a contributor; 
eonditiea,  oaanot  be  deaignatad  as  the  prlnar;  factor  shieh 
resulted  in  later  noB^ezplorator;  baharior. 

Baldvin  (3)  in  sn  extenaiTa  stud;  of  nursar;  eohool 
ehildren,  rq>ortad  that  control  and  lack  of  daeoeri-e;  pro- 
duces a *qnlet,  well-bdiaTedi  noB-realstant  child  <dio  is 
at  the  sane  tine  sooiall;  uneggreseiTS  and  reetriotad  in 
aetlfit;.*  BaldMln*s  tera  'lack  of  daeocrao;'  snbruocs 
a eultitude  of  faeters  net  readil;  controllable  and  prarsats 
the  stud;  froa  being  definitive  in  neasuring  the  effect  of 
ooitrol  on  behavior.  Severtbelessi  the  stud;  does  provide 
further  support  for  the  oooolusioo  that  earl;  restriction 
results  In  tlaidlt;  and  lack  of  eiQloratica  in  later  behav- 
ior. 

Additiceal  studies  of  the  affect  of  restrieticsi  ca 
aetivit;  have  been  conducted,  the  results  of  sbioh  are  in 
essatial  sgreeaant  vlUi  the  findings  of  Ooldfarb  and  Bald- 
oln.  The  behavior  of  dogs  raised  in  hoae  enviroaeaita  sas 
ooapared  with  those  raised  in  confining  leborator;  cages. 

The  caged  anisals  later  dlsplajad  'freezing*  behavior  in  e 


■tress*  «B«lroBS«nt  asd  Bbo««d  rMtrletad  aetlvltj  (8). 

W«  alao  Bust  ooulder  Is  aralUBtlss  thli  atolr  that  ralsisg 
OB  -«<— 1 Is  ■ hOM  HI  rftimmtj  is  addltla  to  proTldlsg 
■or*  opportusltlM  for  o^lorstias  Uus  s laterstorj  o*s*t 
also  proTldos  srsatar  ocataot  with  huaass. 

i study  of  tb*  •rfaet  of  raatrtettca  ahlob  eostrolled 
tb«  factor  of  buses  eontaet,  alchougk  it  did  sot  prerld* 
puslBtaaat  for  rl^atia  of  suob  rsBtrletiai  ms  oadueted 
by  Fatrlok  asd  lau^iliB  (17)»  They  «ar*  ecoeamad  sltb  tb* 
•ffat  of  ralalss  rats  is  ssall  asd  large  oegasi  asd  fousd 
that  tb*  tatdasoy  of  rate  to  n^lor*  a soval  lituatlea  Is 
adulthood  la  Iseroesed  if  ttasy  hair*  baoi  raised  is  larg* 
isstaad  of  Basil  cages,  agals  Buggestiiia  that  restriotin 
of  early  exploratios  results  is  reduced  ejqiloFatica  la  later 
usrestrloted  situctms. 

<hie  aiparsat  oortradletlcai  to  this  sad  to  the  abore 
studies  should  be  noted.  Thompson  asd  Heron  (19),  also 
using  dogs,  found  that  reatriotios  of  aotlTity  early  is 
life  is  folloHod  by  increased  exploratory  aotlTity.  Haslp- 
ulatiOB  of  teBpcrsl  factors,  as  oall  as  diffowtial  treat, 
■ant  is  tb*  degree  of  husaa  hasdllng,  say  offer  partial 
e^lasatioi  for  tbe  apparent  oostradioticsk. 

That  huBas  oostact  is  a factor  is  aninal  bebaTior 
has  bees  sbosa  by  Heislger  (20),  Nho  studied  the  bebaTior 


of  prcTlouil/  ■gaBUed'  and  *aoB-g«itl«d'  rata.  Hla  raaolta 
auggaat  tbat  rata  «bo  haaa  ba«n  gaatled  IB  aarlr  Ufa  aaaa 
laaa  tlatd  and  frlglittnad  la  latar  altuatlaaa  and  ara  aora 
apt  to  raoalB  la  opaa  uaprotaotad  areaa. 

C,  Studlaa  of  tha  affaat  of  paalat— it  ea  Iaai-«i°«-  It 
baa  been  daaoaBtpatod  tbat  pualBbaeat  aad  tba  ccaooealtant 
aaotlonal  atata  it  arousaa  faellitata  laanlag  (13).  Btl- 
gard  raporta  tbat  Sataa  (12),  utUlalag  latanltteat  pualab- 
aaat  la  axtlagulahiag  a ooadltloaad  reapoua,  found  tbat 
latamlttaat  pualohaait  waa  acre  affaetiia  than  punlabaant 
at  aaerjr  ooourranoa.  ma  finding  la  la  aaaaatlal  agraeaMit 
altb  tboae  cm  partial  raiaforoaaoat. 

D.  dtudlaa  of  aaplaratorr  babaalor.  la  atudglag  tba  affact 
of  puniabant  CB  a^loFatorg  bahaTior  it  la  balpfol  to  aaaiM 
tbat  aueb  babarler  ia  arouaad  b;  a drlaa  aitb  ebaraotarlatioi 
that  dlfferaetiata  it  froa  otbar  driTea. 

Zhat  tbara  ia  aa  aqdoratorj  drira  baa  baoi  daooi. 
atretad  I7  a auabar  of  aarl;  atudiaa  (5),  but  aeat  raeoatlg 
br  Bcatgoaary  (lb,  15).  Ia  bia  axtanalra  aoA  oa  a;^ora> 
tioi,  ba  diffaraatiated  tha  axploratorr  drlva  froa  a gaaaral 
aetlvity  drire.  CD  tba  baala  of  aa  a^ariaant  la  abioh 
aaioala  «ara  paralttad  Tarylng  aaoiaita  of  aotialty  la  early 
altuatliaa,  ba  found  no  algalfioaat  ralatloiabip  batwaa 
tba  aaouat  of  azploratlon  in  a aliqde  anao  and  tha  aaount 
of  aetlTity  they  ware  paralttad  in  tha  early  aituetioaa. 


So  •ftobllab  further  the  ualtarr  nature  of  the  e^leratorj 
drire,  be  experieented  vlth  aaeunt  of  ej^loretloo  and  found 
that  ea  an  area  becoaea  more  fealliar  to  u aninal  (vlthla 
one  trial  or  <b  eueoeeitaa  trlale),  exploratory  aotlTlty 
deereeaec.  Addltlcaially,  Ronteoeery  hae  abon  thle  pbanoa- 
anoQ  to  bate  tranefer  ebaraetarletloe.  That  lat  rata  nho 
bare  had  repeated  oppertunltlee  for  exploration  explore 
lent  In  eituatione  einiler  to  thoae  In  ableb  tb^  aere 
originally  pemlttad  to  e^lere,  and  the  deeresent  ahoxn 
In  their  exploration  le  poeltlaely  oorrelatod  lAtb  the  de> 
gree  of  alnllcrlty  of  the  two  altuatloae. 

8»  Studlee  of  ellnlnatlaa  aa  a eeaaure  of  enetlonalltr. 

A eoneonltant  Motlnal  et&te  In  reatrlotad  aotlTlty  oonld 
wall  be  feari  and  a eaeaure  of  fear  night  be  a taluable 
Indleotor  of  the  effect  of  punlahnent  In  tbla  experlnentt 
One  aeaeure  that  bae  bean  ueed  ee  an  Index  of  fear  or 
eaotlonallty  baa  beea  allninatles,  altbougb  the  validity 
of  thia  aeeaure  hae  not  beea  clearly  eatabllahed. 

An  early  experlaeat  cs  ellnlnatlco  aaa  conducted  by 
Hall  (11),  who  oonoluded  that  defecation  and  urination  are 
neeturea  of  Individual  dlffo'encea  In  enotlonallty.  Blndre 
and  tboepecs  (6),  aa  a reault  of  elnllar  e]q)erlBente>  oon> 
eluded  that  eueh  teete  give  no  evidence  of  a ilgnlfloent 
relatloneblp  between  ellnlnatlcn  and  fearfulneee.  O'Eally 
(Id)  obtained  reaulta  elnllar  to  tboee  of  Blndre  and  Cionpeoi. 


Altbougb  tba  ua«  of  BosiuroB  of  oliBliiBtiGB  an 
ladox  of  aaetlcmalitf  bas  only  partial  support,  tbOf  ao^ 
Ineludad  1b  tbls  atudj  boeauaa  1b  addition  to  tbalr  poaslblo 
uaefulnasa  as  as  Isdleator  of  fear.  It  aaa  bopad  tbat  as  a 
rasult  of  tbls  azpariant,  Isforsatlca  nl^bt  bo  prorldol 
nbleb  aould  assist  Is  olarlfflne  the  uso  of  sueb  Beasuroa. 

SMBU2_ef_E^^tad_^ltsntj^ 

It  baa  boon  BOtsd  Is  realaalsg  tbs  lltoraturo  tbat 
paroboleglata  dofaid  tbs  posltiesi  Uiat  IsecoalttaBt  punlab- 
ssst  bat  a dotrlBoatal  sffoet  on  tbs  bebsTlor  of  ohlldrsn. 
Tbc  undsrlrlBe  aupposltloB  for  tbolr  positlCB  la  tbat  a 
oblld  all!  Btek  to  dlsooTor  and  dallBsato  elorljr  tbo  llBlts 
plaead  oi  bis  b^alor,  and  tbat  falluro  to  oatabllab  thoso 
llalta  will  rasult  In  inoroased  asKlot;,  foar,  sad  tlaidltf 
la  lator  sltuatlaus.  <kio  osasuro  of  fsar  and  tlaldity  Is 
unwllllngbsss  to  oqilora  unfaalllar  aroaa.  tbus  It  oaa  bo 
hipotbeslsod  that  oblldrssi  wbo  baro  roeelsod  IsecBsiatsnt 
punlshswnit,  lAleh  bas  praaoDtad  than  fron  astabllsblng  elear 
Halts  ca  tbalr  bAarlor,  should  eat  dlfforsotlf  la  a latar 
situation  than  obildrm  who  basa  raoslTod  oonslatent  ptmlab. 
BSBt.  It  Is  tbls  bjrpothsals  wbleb  should  ba  tested  and  wbleb 
Is  sot  supported  os  tba  basis  of  aTsllabla  e^srisaital  eel. 

Studies  raletad  to  this  tafpotbesls  base  boot  ccst> 


uo. 


duotsd  aad  balp  paT«  tb«  tnj  for  a dafloltlTe  atudji 

1.  It  baa  baai  aucgaatad  that  Inccnulatait  guldaaoa 
baa  a datrlaoital.  affaet  oa  trasafer  of  laanUsss  and  In 
taraa  of  partial  rainforeeaant,  iBoaaaiateDojr  aaans  to  ba 

aa  affaotlTa  aa  oonaiataBejr  la  reward  leanilii£  aituatloea. 

2.  Studlaa  ea  the  affaot  of  aarip  raatrlotad 
anvlroBBtot  auegaat  that  It  reaulta  later  la  reduoad  aetia. 
itr,  with  ooaeoBltaat  fear  aad  tialdltr.  Boaever,  la  ttaaaa 
atudlaa  ptmlahaant  baa  aot  baaa  adaouat^y  aalntmln^  aa  aa 
ladajt-odCBt  Tariabla. 

3.  Exploratory  bahaTlor  baa  been  laolatad,  and 
eridnca  of  Ita  reaultlac  froa  a unitary  drlea  baa  been 
proTidadi  but  no  atudlaa  bare  bead  eonduotad  wbieb  olaarly 
indloata  tba  affaet  of  punlabaant  cn  ttaia  drlwa  or  Ita  b^ 
baaioral  aanlfeatatlca. 

Earariaiatal  Hrpotbaaaa 

To  aaaeura  tba  affaot  of  oonalatent  •aii  iaoonalat- 
a&t  punlahacakt  on  exploratory  TiahnTi  rr.  aa  as^arlattit  la 
needed  tdtleh  olaarly  proTldaa  a altuatics  in  wtalob  tba  ex- 
ploratory drive  la  operative  and  In  whloh  the  affaot  of 
ecaalatant  and  inoonalatait  punlabaeBt  ca  behavior  inati. 
gated  by  thla  drive  ean  ba  aaaaurad.  me  preaaot  aj^eri- 
Mt  la  daaignad  to  aoooiqilleta  thla  and.  One  grotv  of  ani- 
aala  will  ba  allowed  free  axploratlcai.  For  another  group, 
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•sploratlon  Kill  aim;*  result  In  punlsbaent  of  the  eeae 
Inteasltr  for  the  sane  eaount  of  explorstloni  and  a third 
groiq>  Hill  find  no  regular  reletlonshlp  betMean  the  eaount 
of  their  exploratloi  end  the  presenoa  or  degree  of  punlsh- 
Bsnt  proTlded  for  such  exploration.  Both  groupa  of  punished 
anlaala  Hill  be  trained  until  they  Inhibit  their  exploratory 
activity.  They  Hill  than  be  pemltted  exploratlm  In  an- 
other altuatlon.  If  punlahasit  has  any  restrlotlng  effect 
at  all.  He  abould  expect  punished  anlaals  to  explore  less 
than  those  anlaelt  Hbloh  sere  given  no  punlshnent  for  ex- 
ploration. If  Inoonalstent  punlsbaent  has  e aore  lasting 
effeot  than  oonslstsit  punlsbaent  on  exploratory  behavior, 
then  the  snount  of  e^dorstlon  abould  be  further  differen- 
tiated betneen  groups,  and  the  Inconsistently  punished  anl- 
■als  should  explore  lest  In  e transfer  altuatloi  than  anl- 
Bsls  that  Here  punished  consistently.  CeaisequeDtly,  this 
experlnent  has  beat  designed  Hltb  the  specific  Intantlcn 
of  testing  the  folloHlng  hypctheseei 

1,  Rets  Hhlch  hsvs  beat  punished  for  exploratloi 
Hill  explore  less  In  a later  transfer  situation  than  rats 
Hhlch  received  no  punlshaent  for  exploration. 

2.  Bate  Hhlch  have  bean  punlshad  ineonilstantly  for 
expleratles  Hill  explore  less  in  a letar  transfer  situation 
than  rata  Hhlch  have  bean  punished  conslstoitly  for  explore- 
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Chole»  of  Speclat 

This  cliAptar  baa  aads  no  dietinotloa  betwoan  atudioa 
that  doal  alth  hunasa  and  otban  that  daal  with  anlaala. 
Certalnlf  appllcatlcn  of  flndlnga  to  our  undaratandlng  of 
ehlldren  would  bo  aoro  approprlato  If  ohlldraa  woro  uaed 
aa  aubjeeta.  but  tbo  rlgoroua  ipoelfioatloa  of  tha  typo  of 
exploration  to  be  atudlad  here  and  Ita  experlaoital  control, 
toeether  with  the  type  and  ayateeatle  applleatloa  of  punlab- 
aent,  do  not  aake  the  uaa  of  ohlldrea  faaalble. 

A baalc  aaauBptlon  haa  therefore  been  aade  in  ocn* 
ducting  thla  experlBeot:  BeheTlor  la  a phanoeenoii  rapreaeoted 
in  all  apaoles  and  Inforaatlca  dlaeloaed  froe  a atudy  of  cue 
apeolea  haa  applleatlon  In  the  uideratandlng  of  another. 

Tha  reaulta  of  thla  axparlnaat  will,  of  eourae,  have  direct 
education  only  to  an  undaratandlng  of  the  behaTlor  of  rata; 
but  It  la  bacBuee  of  the  axperlaenter'a  Intereat  In  the 
poaalble  appIloatlCB  to  ohlldreB  of  prlnclplea  Inweatlgated, 
that  Uila  atudy  haa  been  conducted. 

Studlea  with  Che  white  ret,  aa  a laboratory  enlnal, 
hare  In  the  peat  contributed  to  our  knowledge  of  husan  be- 
havior aufflolently  to  juetlfy  their  continued  use  In  the 
Inveatlgatlon  of  payoboleglcal  varlablee  that  ere  Indapead. 
cnt  of  the  apeolea  In  which  they  are  atudied.  Arguacnt  for 
the  uae  of  anleela  to  contribute  to  our  underatandlng  of 
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p«eple  has  bMn  •ueelnetlj'  prMeotad  by  Baaob  <b)  ■ 

*Juit  mt  an1»>l  re«Mreb  baa  proTan  uaaful  la  ex- 
parlaeatal  atirgarr,  pbanaeoleg;,  and  phraiolegjr,  ae 
oan  OMparatlTa  atudlaa  la  bahavlor  oostrtbuta  to  tba 
aolutlca  of  preblau  ecnfrcntlae  tha  pafoUatrlst. 
la  tba  past  attantion  baa  bean  foeussd  pt'laarllf  upas 
tha  itu^  of  davlaat  bMavlor  la  loaor  aalaala,  and 
oOiflraaticB  along  thesa  llaas  aaf  laeraasa  our  undar- 
ttsodlBg  of  cortala  typa*  of  huaaa  bahaalor.  la  addl- 
tlcait  raoent  azouralona  lato  tha  araa  of  ani—l  taapara. 
aant  aad  parscaialltf,  tha  ontoganatio  daralopaoit  of 
btfiSTlor  pattarns  and  tba  ganarsl  phpalologioal  baais 
for  bAaTlor  have  pleldad  raaults  Juatlfflag  tba  op. 
tlalstle  pradletioB  that  futura  darAopnanta  la  tbaaa 
rielda  of  anlnal  rascarab  iflll  ba  of  Inoraaalag  alg- 
nifloanea  to  ttaoaa  lAosa  Intaraat  llaa  prlaarllf  la  tba 
field  of  huaaa  paraonalltj  aad  Ita  darlatloaa.' 


CiUFTEE  II 


2XPBUKS9ITA1.  DgSIQI 
A2£aratu£ 

PualrtiBit  teard.  Sba  aajor  place  of  aoulpaaat  utilized 
■aa  tbe  'pmlehinmit  board*  (aae  Pig.  1).  Tbla  aaa  oonatrusCid 
ao  tbat  It  proTldsd  a flat,  circular  aurfaea  alx  feet  la 
dlazwtar.  Taautj^four  otaoaotrlo  olrolea  or  traeka  of 
copper  abeatlog,  aacb  <8>a  and  aaran-alxtantiia  Incbai  ulda, 
uara  fixed  to  tba  aurfaea  of  the  board  and  nuabared  la 
■bite  paint  oonaaoutlaelf  froa  the  eenter.  There  eaa  a 
cae^alxteentb  laoh  apaoe  betwazB  traeka.  Tbe  perlpharp 
of  tba  board  ma  aurrouaded  bp  a feaoa  flftaoa  laobaa  hl^ 
aada  of  three  aaetlcaia  of  oopper  acrecDlae,  aaeb  Juat  under 
five  Inchea  vide,  thua  allowlnd  • aaall  apaoe  betHeoa  aae- 

The  board  uaa  elaetrloallp  aired  froa  baiaeth  ao 
tbat  a abook  of  Inoreaalng  Intenaltr  could  be  dallTared 
froa  tbe  fifth  trsok  to  tba  pericarp,  laeludlng  the  fanea 
(aea  ai^wdlx.  Pig.  <).  Voltage  vaa  arranged  ao  that 
oloae  to  tba  eonter  tba  abook  aaa  Juit  above  tbraehold 
Intanaltp,  and  at  tba  parlpbor  It  aaa  falrlp  aarere  but 
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not  suffleltat  to  indue*  uneansolouan***.  d list  or  (po* 
oifle  volt*^**  eaa  b*  found  In  Tabl*  9 in  tb*  a^andlx. 

■et*  that  tb*  Ineroes*  is  (book,  fron  tb*  cmtar  outward, 
proTldai  nor*  lnt«os«  punlihnent  for  rslatlTolf  greater 
eneunta  of  expleratioa. 

In  order  to  rooelT*  e (book  it  me  neeeaaarf  for 
the  rat  to  oonteot  taj  two,  not  neeoaaarily  edlaeant, 
treoka  fron  tb*  fifth  track  outward,  ineluding  tb*  f<Doo 
eeotiona  aa  additional  track*.  In  order  to  atold  roeeiTing 
* aboek,  it  wee  noeeaaary  for  tb*  rat  to  renaln  in  tb*  aaf* 
central  area  ( approxiaiitolr  fifteen  inch**  in  dlanetar) 
ooi^sed  of  the  firat  flTO  track*,  or  be  could  ecnflae  *i>a- 
*d.f  to  any  on*  track.  Bo  rat  ***r  learned  to  uae  the 
latter  netbod  to  avoid  aboek. 

nie  abore  deaoriptis  refer*  to  the  baaie  wiring 
circuit.  The  awltcbing  arrangenant  waa  derlaed  to  pemlt 
■book  to  be  deliTared  fron  the  fifth  track  to  tbe  p*rlid>«7, 
a*  deaeribed  aboTo,  or  oly  fron  tb*  tenth,  tbe  fifteenth, 
or  twatleUi  track  to  tbe  periphery,  allowing  for  a eoneon- 
Itant  change  in  the  aiaa  of  the  cafe  cmtral  area.  Whenever 
■hock  was  rreaant  at  a particular  track.  It*  intanalty  ne* 
the  aaaa  ragsrdlea*  of  tb*  aixe  of  tb*  aafe  central  are*. 

By  thia  amogeaiaat,  the  punlebaent  board  could  be  uaed  in 
Bueh  a way  a*  to  provide  aboek  In  four  differently  cized 
area*  and  could  al*o  be  ■witched  off  ao  that  no  ahook  would 
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ba  dallTarad  anjrtdiare  oi  tba  board. 

Tranafer  board.  Ttaa  aaoosd  plaee  of  oqulpaaat  aat  a *tr«8ta- 
fer  board*  (taa  Fig.  2).  Tbla  oaa  aada  of  aood,  four  fsat 
aquara,  altb  an  uncDeunberad  aurfaea.  at  tha  pariphary 
tbara  aaa  a bordar  atrip  one  inch  vide  and  ona.balf  Ineb 
high.  Tha  board  aaa  divided  by  pencil  linaa  into  lizty. 
four  aiz.inoh  squares,  and  each  square  aaa  nuabarad  is 
■hits  paint.  The  eater  of  tha  board  ass  tha  Juootico  of 
squares  28,  29,  3i.  and  37. 

Eeoordiog  aquipagt.  Hiaeographad  sbaata  oarriad  a dupli. 
cation  of  tha  patteni  of  the  boards,  including  nuabars  of 
tracks  and  aquares  (sea  Figa.  3 and  h).  A aap-traeing 
deviee  was  utilised  so  that  aith  oarbon  paper  tba  darica 
eould  be  traced  aeroia  the  aurfaea  of  the  sheet  duplioat. 
ing  the  pattern  of  a particular  aniaal.  This  provided  an 
euct  BSasura  of  the  distance  tba  aniaal  oovered,  in  addi> 
tion  to  a paraanent  reoord  of  his  exploration. 


Four  groups  of  rats,  102  in  all. 


randoaly  assi^ad  to  tha  folloving  ;jroups 


Consisteatly  Funishad  (C) 
Consistent  Control  (CC) 
Inocnsistantly  Funisbed  (I) 
Inoonsistant  Catrol  (ic) 


uuabi 
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Fig.  3. ..Data  at 


for  puolahn< 
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All  uilBfils  ii«r«  ■hlte  aalA  rata  of  the  Cbarlaa 
BlTar  Spragua^DBAar  atrain,  end  A1  iiara  62  dajra  old  (plua 
ar  aUiua  3 dajra)  at  tha  tlaa  of  their  flrat  rua.  So  that 
Uttar  eeatrola  would  aot  be  a problea  la  the  ezparlaant, 
each  ret  waa  obtained  froa  a sqpiarate  litter.  Tba  aalaala 
were  houaed  approzlaatAj  6 to  a eage,  aad  each  ea(;e  bouiad 
at  laeat  one  but  ao  acre  than  2 rats  froa  eaob  axperlaantal 
group.  Because  of  tha  dlffieultp  la  taoualag  aad  running  102 
anlaalB  at  the  sane  tlaa,  60  aalaala  ware  reeelTed  rad  run 
as  a first  unit  and  approzlasteljr  dajrs  latarj  kZ  anlaala 
wore  run  as  a lenoad  unit.  In  all  oases  the  anlaala  eonfoned 
to  tba  esae  sex,  aga,  and  Uttar  ooitrol  Bpaclfleatlons.  All 
anlaala  were  raoalved  approalaatalp  20  dajrs  prior  to  ttaelr 
psrtlelpatlon  la  the  «qp«rlaant,  ao  that  each  had  a fixed 
and  equal  period  of  tlaa  to  reoorer  froa  anp  itreai  placed 
on  bln  la  transpertatiai  and  to  beeone  fanlllar  Ath  bis 
brass  cage.  The  anlnals  ware  knoim  to  be  experlaantallp  nalfe, 
aad  an;  obanoa  dlfferenoes  In  bebavloral  experlenoe  prior  to 
their  acoaptaaoe  for  this  axperiaeait  Is  aesuned  to  bo  oon. 
peoaated  for  bj  tbelr  randon  asalgnaent  to  groups. 

All  anlnals  ware  housed  In  a aaparsta  roon  adjoin- 
ing tba  ajQ>erlaaDtBl  roon.  All  were  placed  on  a deaand 
aupplp  of  water  and  were  fed  approxlnatal;  10  grans  of 
Purina  Laboratory  Cbow  twice  dally  so  that  they  bad  ooiu 


pletad  Mtlne  sbortly  bafors  the;  w«f«  run  in  tha  aq;>arl. 
sent.  It  vas  tha  aeauaed  that  naithnr  hunfar  nor  thirst 
aaa  praiant  to  act  at  notlaatlng  OrlTSS  during  the  axperl. 
B«nt. 

Tha  punlehaant  hoard  mb  plaoad  In  a root  nblch  me 
brlghtl;  lllualnated  In  a falrl;  honogeoeoua  Banner.  All 
anlBBls,  regardless  of  the  axparlaental  group  from  vhleb 
they  Here  obtained,  were  glTao  two  aes-nlnute  trials  per 
day  on  this  board  under  different  oondltlons  of  shook.  (An 
exosptlcd  to  this  ass  the  first  trial  of  the  £0  anlaals  idiieb 
arrived  as  the  first  unit  and  vblob  received  an  Initial 
trial  of  two  nlnutes.)  One  trial  Hs  givsi  In  tha  siomlng 
and  the  other  approxlnately  tan  hours  later.  They  Here 
run  so  that  an  anlnal  fros  esoh  expcriaantal  group  ras  run 
in  turn,  and  at  no  tine  did  any  anlaal'a  trial  follow  that 
of  anothK-  anlnal  fron  the  saas  group.  This  Insured  that 
any  praetloe  effeot  of  the  asperlosotar* s reoordlng  ability 
would  affeot  all  groups  squally.  A complete  trial  consisted 
of  carrying  the  anlnal  fron  his  cage  In  the  colony  rooe, 
placing  hlB  In  the  center  of  the  board,  and  peralttlng  hln 
to  renaln  on  the  board  for  a period  of  one  nlnute.  He  was 
then  rasoved  fron  whatever  portlot  of  tbs  board  be  Ma  cm 
and  returned  to  hia  living  quarters. 

The  dlrsotlcn  In  which  the  anlnal  faced  when  sat  la 
the  enter  of  the  board  on  each  trial,  was  randonlzed,  Dur- 
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lig  tba  tlM  tba  rat  raaalned  oa  tha  board,  the  azparl. 
aenter  eat  sararal  feat  aaay  and  kq>t  a oartograpble  raeord 
of  the  p«ttam  and  aztCDt  of  the  aataal'a  aj^leratlca  aith 
tha  BBiktraolsg  derlee.  In  addition,  a raeord  was  kept  of 
tha  nuabar  of  boluaaa  left  bjr  each  anlaal,  all  prerloua 
axoraaant  having  bean  rasoved  frc«  the  beard. 


Conalatit  groap  COreup  Cl.  Theae  aniaala  raoelvad  a ahoek 
cm  every  trial  froa  tha  fifth  track  to  tha  parlidiary.  ^b 
rat  waa  run  at  the  tao  ona-nlauta  triala  per  day  rata  until 
ha  net  a orltarioa  of  four  auceeaalve  triala,  during  uhloh 
ha  did  net  venture  beyond  the  aafe  central  area. 

Ccnaiatent  control  croim  (Qroun  CC).  Theae  anlnala  vere 
randenly  aatohad  to  the  ooneiatent  group  ao  that  for  each 
eonaiataot  anlnal  tbara  uaa  a eonaiatoit  control  aminal. 

Each  rat  waa  given  two  one-alnuta  trlala  a day  with  no  ahook 
delivered  to  tha  board,  and  each  ran  tba  aaae  nuabar  of 
trlala  an  hla  paired  aanooiata  froa  the  oonBlatent  group. 
laccaalatmit  iroup  tOroup  1).  Inccmaiatantly  treated  anl. 
aala  were  given  the  two  one-nlnute  trlala  per  day,  with  tba 
locatioD  and  appearanee  of  abock  randoalsed.  Eandonlkatlon 
waa  arranged  ao  that  tha  aniaal  raoelvad  one  of  five  eondl- 
tiona  randoalyt  Ue  received  ahook  froa  the  fifth,  tenth, 
fifteenth,  or  twentieth  track  to  the  periphery,  or  no  ahook 
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at  all,  Cbe  ordar  of  ac^aar'jioa  of  taj  one  ocndltlco  waa 
detaralaad  froa  a tabla  of  randoa  nuabara,  Thaae  aalaala 
alto  Kara  run  until  thaj  renalnad  Hltbia  Uia  tafa  oantral 
araa  for  four  eonaeeutiva  trials.  Thaaa  tracks  <ona  through 
flsa)  alwajra  ai'pcarad  as  a aafa  araa,  although  aora  fr^ 
qusatlj  the  aafa  araa  axtandad  hafond  thla  point  for  tha 
inoonslstantlf  ahookad  group, 

iBoonslstant  ooctrol  group  (Oroun  1C),  tha  anlaals  of  tha 
Inoonalsttnt  ooctrol  group  aara  aatohad  rsadoclf,  anical 
for  anlaal,  with  thoaa  of  the  Inoonslstoit  group,  Juat  as 
tha  oonslatent  control  anlaals  wera  aatohad  with  those  In 
the  ocnalstatt  group,  Thaj  aara  pamlttad  tha  tao  ccfc 
alnuta  trials  par  dag  alth  no  shook  dallTarad  to  the  board, 
Each  rat  aaa  glass  the  saM  nuabar  of  trials  as  his  paired 
assooluts  fron  the  Inoosaiatent  group, 

Treataect  of  Qroupa  ca  the  Transfer  Board 
This  board  Baa  also  placed  under  bright  lllualnatlon, 
Saeh  anlaal  uaa  glTSi  two  cce^nlnuts  trials  per  dsf  oc  tha 
transfer  board.  He  was  pleoed  in  the  oantar,  allowed  one 
alnuta  of  free,  unpunished  azploration,  and  than  ratumad 
to  his  hose  eaga.  Again,  tha  dlraoticn  In  which  bo  faced 
whsi  plaead  on  the  bo^rd  was  randonlsed  froa  trial  to  trial. 
Each  anlaal*  a trle^  on  this  board  OMutanoed  twenty-four  hotrs 
after  his  last  orltarlal  trial  on  the  punlshaant  board,  to 
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■alntala  this  taantj.four.hour  interralt  If  th«  srit«rlee 
■a«  raached  Ui  tbe  eTBlnga  tha  animal  reoelrad  only  ana 
trial  on  bis  flrat  day  on  tha  transfar  board.  All  aniaela 
vara  pamlttad  sixtaea  oaaaaoutire  triala  of  unpunltbad 
a^loration  <»  Uia  tranafer  board,  regardleaa  of  hia  groiq> 
affiliation  or  tha  aianbar  of  triali  be  ran  on  tha  puniahaant 
board.  Tha  ordar  of  running  tha  aniaala  naa  again  altar- 
nated  ao  that  no  tao  aninala  who  eana  froa  tha  aana  aipnri- 
■antal  group  ware  run  eonaaoutitely. 

During  the  aniaua'a  trial  on  Uia  tranafer  board,  a 
cart^raptalo  record  of  hia  aqploratlon  waa  maintained,  aa 
well  aa  a raoord  of  the  number  of  boluaaa  renaming  on  tha 
board  following  the  anlaal'a  trial.  All  axeranent  naa  ra. 
noted  fron  tbe  board  following  each  trial. 


BSSULTS 


tf— t«»t  of  Data 

Mara  analjzad  to  teat  tha  bTpothasaa  ana 
to  proTlda  other  Inforaatltti  about  tba  pbaeoMnca  la  quaa- 
tloa.  In  aU  aaalyaae  Vlahar'e  t <9)  aaa  utilized  to  ae> 
tniBlna  tba  laaal  of  slgulfleanea.  Baoauaa  the  abook  for 
the  flrat  trial  of  the  early  ablpaeat  of  anlnala  uaa  of  a 
blgbar  Intenalty,  the  flrat  trial  ca  tha  pualahaeat  board 
■aa  net  conaldered  In  certain  oonputatlcoa. 

Dlateneaa  Here  aaaaurad  with  tha  nap^traelng  darloe 
and  are  reported  In  unlta  of  that  deelea.  Ihajr  era  directly 
oonrartlbla  to  actual  dlataneea  eoTared  by  tha  rata.  Hoa. 
aaer,  alnca  only  rdatlTa  dlatanoaa  are  of  ooneam  in  thla 
atudy,  tha  oonaeralon  aaa  not  aada.  To  obtain  actual  dia- 
tanoea  coeared,  raa  nuat  aiaraly  note  Uut  ema  unit  on  tha 
•eaaurlne  darlce  la  equal  to  ana  foot  rat  the  punlabsant 
board  and  to  alx  Inchea  on  the  tranafar  board. 

BarlT  Varaua  Inta  Inlnala 
In  order  to  datamina  the  effect  of  any  unknoun 
dlfferencee  betvean  tha  early  and  lata  ahlpaant  of  anlnala. 


-27- 

t'  (,  tea«d  on  (Ust-Bosa  AoTered,  were  oosputed  batMaaa  «ba 
two  groupa.  Data  for  tbeaa  ooaparlaoDa  are  abown  Ui  Tablet 


TABLE  1 

HEAPS  AMD  STABLABD  DEVIATIONS  PCS  DISTANCES 
COVBBED  BT  SAELX  AND  LATE  OEOOPS 


Earl?  Sblpemt 

neaa  staaoaiT' 

DeviatiOB 


1ISH“”'SteESafS” 


Pimlabaaot  161, 2j  139.73  127.51  1<»5.27 

Traaafer  312.31  I36.96  356.36  132.61 


TABLE  2 

SIONinCANCB  OP  DIPPEBBICES  BBCWEBI  DISTANCES 
COVmEC  BI  EABLX  AND  LATE  CBOUFS 

Leral  of 

Board  ^ Slgalfleanoa 

PunlabeoDt  I.IBIO  Mae 

Tranafer  1,6266  None 


No  al^Llflcaat  dlfferenoaa  ware  found  betweaai  ex- 
ploration of  early  and  late  groupa.  Therefore,  reaulta 
froB  anlaala  In  early  and  late  ablpesitB  oould  be  oonblnel. 


BsBUltB  Of  th«  eoq>arlacn  of  dlataocea  oovarad  Iqr 
the  fu-lous  group*  os  6ba  pualabuet  board  aro  atioiqi  U» 
Tabl*  3>  DiffareDee*  algalflaant  at  tba  U(  laral  of  cca- 
fldanca  Kara  found  bataaB  aaob  a^eriaantaX  groiq*  and  Ita 
etatrol.  tftaan  tha  o^qwrlaaBtal  grotva  aara  eoaparad  oltb 
aach  otbaTi  no  algnlfleant  dlfferanea  in  aaount  of  ax- 
ploratlen  nor  In  nuabara  of  trial*  to  oritarion  uaa  found 
(aea  Table  k), 

TIBL!  3 

CMPABlSoa  or  SXrUlBATICB  «t  THE  FUHISEHSirr  SOABD 

Group  Naan  Standard  t Laral  of 

Datiatloa  ~ Sigalfioanea 


229.96  169.73 

2^3.38  157.'*9 


7B.0t 

209.72 


Bs.bb 

170.16 


7b.b6 

220.77 


63.50 

151.90 


.3298 


3.6123 


2.9066 


82,66 

63.50 


.1706 


Hona 


IX 


VI 


C*  78.06 

!•  76.66 

^Ual  1 oalTCar 


TAfiLE  k 


C0«PAB1S<S  OP  TB2ALS  TO  CBITSIA 


Oroiq>  H«aii  Standard  t 
DarlatloD  ~ 


Sl^lftoanoa 


I 13.27 


C 12.64 


6.99 

6.41 


.3261  Hone 


The  unequal  nunbera  of  trlala  run  bp  eenh  anieal 
Qfk  the  punlahamt  board  doee  not  pemlt  a grapbie  preasita- 
tion  of  their  exploration.  The  exploration  of  the  control 
anlnela  atarta  at  a level  all^tlp  higher  than  that  of  the 
e^ariaantal  anlaala  and  aboaa  aone  alight  reduotlcn  over 
a period  of  trlala. 

COfarlacB  of  Plataneaa  Covered  « tha 

Coi^arlaan  of  dlatanoea  covered  for  different  groupa 
on  the  tranefer  board  la  ahoa  la  Figure  5 end  In  Table  5. 
Again  the  control  groupa,  CC  and  IC,  did  net  differ  algnlfi. 
cantlp  fron  each  other.  The  C group  explored  algnlfloaatly 
lean  than  Ita  control  group,  and  the  1 group  algnlfloantlp 
leea  than  Ita  ecotrol.  A ooaparlaoi  of  the  exploration 
of  the  C end  1 groupa  ahoaa  that  the  C group  explored 
algnirioantlp  aore  than  the  1 group  on  the  trauafo-  board. 
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f AH£  S 

cwABisoa  or  sxflobatioii  chi  ras 


3«5.16 

‘I06.31 


103.08 

ll‘f.2S 


.6794  None 


315.60 

385.16 


125.1? 

103.08 


2.1015  » 


226.?? 

406.31 


122.60 

114.25 


5.4i?5  i;* 


315.60 

224.77 


125.17 

122.60 


2.5651  2jt 


4 trlal.by-trlBl  oompsritciB  of  th«  aaousts  of  ax. 
ploratlcn  on  tbs  trsnifsF  'board  Is  graphloallr  rspresantsd 
In  rig.  5.  Bsosuss  aistuoes  oovsrsd  csi  this  board  did  not 
dlffsr  slgairiosatlf  bstwesn  ocstrol  g;roups,  tbsgr  srs  con. 
binsd  fop  prsaantatlon.  Slgnlfloasos  ms  tsstsd  bstMsm 
ths  C and  I groups  a trials  6 and  16,  and  tbs  rslatlss 
d«t*  srs  prsssotsd  in  labls  6.  Oa  trial  8 tbs  Conslstmt 
group  coTsrsd  a slgnlfioantlr  grsatsr  dlstanos  than  tbs 
Incoaslstmt  group.  On  trial  16  no  significant  dlffsraos 
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1 battteen  Ui«  •zplorstlco  of  ttao  1 end  C gpoup>> 


22.7 

13.3 


11.59 

11.32 


19.6  9.68 

16.2  10.23 


Coaoorltea  of  tootienol  ItoTlor 

Aa  as  indication  of  aootlcaailtr,  the  aeaa  nunbar 
of  boluaea  mo  eoaparad  for  all  groupa  on  the  puniabasit 
board,  data  for  vbleli  are  ahoicn  in  Table  7.  Slnoo  no 
algnlfioant  dlfferenee  in  dafeoatlca  beCven  the  t«o  control 
groupa  me  aboHn,  each  experlncntel  gro«9  eaa  OMiperad  vltb 
ita  oim  control  group.  Although  no  significant  dlfferoioo 
■aa  found  betaeae  the  defeoati<a>  of  tbe  1 and  IC  groupa 
nor  betMeos  tbe  two  experleantal  groupa,  tbe  C groivi  abosed 
■ignlfloantljr  nore  defaoatloa  then  Ita  control  groiq),  Oroup 
CC. 
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TABLE  7 

COHFA^ISOB  07  IXFBCATlOa  OH  THE  PUKISHHEK  BOAfit) 

Group  Hsu  Standard  t Loval  of 

Dariatlce  ~ Slg^floanoa 


CC  9.08  9.79 

IC  10.62  13.70 

C*  27.64  20.68 

CC«  6.32  8.63 

1*  18.92  28.29 

IC«  8.35  13.00 

C*  27,68  20.68 

I*  18.92  28.29 


>fria  1 onlEiUT 


.6529  lOBo 


6.6816  15 


1.6966  NOB* 


1.2125 


MOBB 


CoBparliQB  of  tootln»'-i  ^thrTlor 

Data  for  a ocaparliai  of  nean  nuabar  of  boluaaa 
for  all  groi^a  on  ttaa  traaafar  board  ara  ahoat  la  Tabla  8. 
In  thla  oosparlaon,  ooatrol  groupa  did  not  differ  algnifi. 
oantlj  froa  aaoh  other.  Whan  the  C group  uaa  ooaparad  with 
Ita  ooatrol,  no  elgnifloaat  dlffaraaoe  la  dafaoatloa  waa 
found,  although  a ccaparlaoa  of  dafaoatloa  of  the  I grot^ 
Kith  ita  ocotrol  dlscloaad  a dlffaranoe  algalfleant  at  the 


dafaoatlca  of 


5f  l«*al  of  oonfldaoea.  Coaparltos  of  th« 

•xperlBfBtsl  groupa  alth  eacb  oUier  dlaolosad  no  algnlfi- 
oazit  dlffaraoee  la  dafaoatlos  n tba  trasafer  board. 

TABLE  8 

COMPABISOB  or  ISTECATIOK  CS  THE  TBAESPm  BOABD 


Oroi^  Dean  Standard 
Dealatlcn 


Lbt^  of 
SlgalfloaBoe 


CC 

IC 


CC 


1C 


9.36 

5.19 

12.60 

9.3* 

12.04 

5.19 


13.04 

16.96 


13.89 

6.32 


1.1319 


.7500 


2.2459 


Mona 


56 


.60 

.04 


13.04 

13.89 


.1458  lone 


aaaitinw.i  ObaarTatlaaa 

With  tha  exeaptlQB  of  ttarea  anlnala,  all  pualahad 
aainala  raaobed  orltarlon.  Thaaa  thraa  anlnala  ware  con- 
tlnuad  until  tbaj  bad  oonplatad  twantr-algbt  trlala  on  tba 
puslabnant  beard]  net  baTlng  laaraad  bp  that  tlaa,  their 
trial!  ce  tba  punlahnant  board  Here  dlaoontlnuad.  It  la 


-35- 

Intervatlag  to  note  that  anlaals  sn^  trom  the  In- 

eonalateat  group. 

A fOK  asluals  loapad  to  Cba  top  of  ttia  faioa  Is  an 
attaqjt  to  ollab  orar.  ntaee  aalaala  Karo  puabed  back  coto 
the  board  for  tba  raaalBder  of  ttialr  trlala.  Aai^a  abowad 
coaalateBt  prefertBoaa  aad  ladlaldual  injrt  of  aaetiag  tba 
piinlabBTOt  altuatlODl  aoae  aalaala  aaeaed  to  bo  Indlald- 
uallj  blgbl7  BOtlvoi  ablla  othara  babltuallr  cboKad  awf 
llttla  aotmtg. 

Tboaa  aalaala  that  raealTod  pualabaaet  Kara  bardar 
to  reapTa  frea  their  boaa  cage,  taadad  to  ataj  toward  tba 
back  of  tba  eage  awag  frea  the  e:^erlaaeter  Mbaa  other  aal. 
sale  ware  raaoTad,  and  dlapXajed  treabllng  and  a daflalto 
uswllllngnaaa  to  laava  tba  a:q?arla«aiter' a head  wbat  placed 
In  the  oeutar  of  the  punlabeait  board.  <hi  the  two  ooeaalaia 
that  tba  axperlaoiter  waa  bitten.  It  waa  t7  aalaala  who  were 
punlabad.  Howerer,  ao  quaatltatlwe  aeaaurea  of  theae  ba- 
barloral  dlfferenoea  wore  aade. 


csAnm  IT 


iRS&mirAnoa  aid  cobclosiom 

Dl£OUSBlra_Of_^MUl^ 

A,  Bmloraticn  «i  th»  tr»n«far  toara.  (to  th*  basis  of 
results  obtsiaed  our  first  bipetheals  mss  substsutlatsd, 
aaaelii  tbst  rats  Mhlcb  base  besn  pualsbsd  for  e^leratlos 
do  explore  less  la  a later  transfer  sltuatleai  tbaa  rats 
tdilob  baTo  reoelTsd  bo  pualataacnt  for  exploratiCD.  While 
the  coitrol  gproiq>a  did  not  differ  algnlflosatl;  froa  each 
other  la  dlstanee  eorered  oa  the  transfer  bot^rdt  the  C 
group  explored  slgalflosatljr  less  ttasa  tbslr  oceitrola  at 
the  Sf  level  of  ooafldenoe,  and  the  I groi^  a^lored  tig. 
nlflosatlr  less  than  tbelr  controls  at  the  1^  level  of  ocb- 
fldsnoe. 

Sasults  also  full;  etv^port  our  second  bjnpotbealst 
^icts  shloh  have  been  ptsilshed  Ineonelstentlj  for  s:9lora- 
tlon  e^lere  leas  la  a later  transfer  sltuatica  than  rats 
Hhloh  have  bea  punished  ocBsistmtljr  for  exploration.  The 
C and  1 groups  differed  signifloantl;  in  nesa  units  covered 
csi  the  transfer  board  at  the  if  level  of  oonfidaoe.  This 
wet  even  sore  slgnlfiosnt  Uiaa  the  dlffsrenoe  betseoi  the 
C group  and  their  oootrolt  (elgnlfloaat  at  the  5}^  lev^  of 
oosfidnee). 
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A o«qMrlicn  of  Ui«  «zplora«lai  of  thea«  groupa  on 
tbe  tranafar  board  la  obtalnad  b;  again  sotlng  Vlg.  5.  Tba 
ocmalatantljr  treatad  group  abowa  qulok  raooTeir  froa  tba 
affact  of  pvailabaaet.  Although  tba  C and  I group!  shoa  no 
dlfferaaoa  In  asploratlco  aban  first  plaoad  on  tha  transfar 
board,  as  nota  that  tba  curra  of  tha  Cooalatant  group  abowa 
a sharp  rlsa  and  soon  differs  aarkedly  fron  tha  I groi^. 
This  dlffareoea  Is  still  algnlfloant  at  trial  nunbar  8.  By 
trial  nUBbar  16  there  la  atlll  a tmdenoy  for  the  three 
groups  of  anlaals  to  nalstaln  their  separatlco,  altb  the 
oontrol  anlaals  showing  nost  eqiloratlon,  tba  C group  next, 
and  tha  I groi^,  least  exploration.  Howew,  the  dlffer- 
ances  at  this  trial  are  net  algnlfloant.  Thus,  In  terns  of 
rastrletln  of  axploratioa,  Inconalstcnt  punlshaant  haa 
loiger-lastlng  affects  than  oonslatant  punlahaat. 

B.  Bxriloratl<n  on  tha  punlahnsnt  board.  Additional  data 
show  that  oondltlcns  of  punlshaant  resulted  In  a dlffar- 
antlal  degree  of  exploration  In  the  learning  sltuatioa  only 
batwesn  panlabad  and  unpunlabed  snlnals;  it  did  not  differ- 
entlata  between  tbs  oonsistsitly  and  Inoonslstsntly  pun- 
ished groups.  There  was  also  no  algnlfloant  dlffersnea  In 
nunbar  of  trials  neosssary  to  reaob  criterion  betwatn  the 
oonslstantly  and  inoanslstontly  treated  groups. 

C.  Exploration  as  an  Inderendent  drlTo.  Hotlng  Fig.  5 wo 


find  eeldenoa  to  support  Hontgonery'a  contention  that 
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ploratlca  bu  tbs  drlvs  ebaraeteriitio  of  satlafallltf* 
Control  anlaala  ahleb  rooelvad  no  pvmlabaant  taodsd  to 
■q)lore  lasi  co  BUCCoaalTO  trlsla.  This  naa  sTiaanoed  in 
tbslr  porforaanea  gb  both  tho  ptataba«at  and  tranafar 

D.  P-inlnatlcB  aa  a — aaura  of  ^atlimallty.  If  ^Inlna- 
tloi  la  a aeaaura  of  snotionellt;,  our  reaulta  cn  tbo  pun- 
labnant  board  nay  ba  difficult  to  a^aln.  Ua  nota  that  tba 
only  algnlfloant  dlfforenoa  in  aaount  of  dafacatlm  aaa 
bataeoi  tha  C group  and  Ita  oontrel  {Grei^  CC).  Does  tbla 
naan  that  VDdar  oondltlema  of  ecBslatait  pualihamt  sno- 
tionallty  la  ■anlfoatsd,  alille  undar  oondltloia  of  Inoon. 
alataut  puniataaat.  It  la  nott  tt  uould  aasa  aera  logical 
to  Interpret  these  results  as  further  aaldenoa  of  tba  un- 
reliability of  using  allnlnatlon  aa  a eaaaure  of  aootleai- 
allty. 

<bi  tba  traIltr«^  board  ue  find  that  tha  only  alg- 
nifloant  dlfferaioe  in  anount  of  dafeoatlcn  ms  bateata  tha 
Inoonalstaotly  punished  anlnala  and  their  ocntrola  (Oroupa 
1 and  IC).  Although  one  night  say  this  la  ealdmee  of  tha 
enotlcnal  state  of  tha  I group  eblob  ma  no  longer  present 
In  the  C group,  the  unusual  dlffarantlatlon  ahoun  In  neaaiam 
of  ellnlnatlCD  pernlta  us  to  say  only  that  allnlnatlon  prob- 
ably cannot  ba  railed  upon  as  a asaaura  of  anotlonallty. 
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l«Plla«tion»  for  yufthf  B»»— joh 

TblB  axparlaent  BUesMts  b ouatiar  of  folXov-up 
Btudies  to  proTlda  furtbor  Infonstlon  about  tba  affeots 
of  eonBlBtnt  aud  IbOcmBlBtoit  punlsbaobt*  Additional 
BtudlBB  algbt  be  uodertakn  to  anener  the  fellOKlng  quas- 
ti«)BI 

1.  Ubet  iB  tbe  effect  of  Tarylng  the  age  at  Btalob 
dlfferaitlal  trslalng  takei  plaoe? 

2.  What  Mould  be  tbe  effeot  of  providing  e differ- 
ent tine  InterTBl  betwesi  leamlng  and  trenefer  trlaln? 

3.  What  are  tbe  llelta  of  the  transfer  effeotl 
Uow  dlBBlellsr  can  a transfer  altuatloa  be  froa  tbs  loan. 
Ing  situation  and  still  differentiate  the  oondltlona  of 
leamlngt 

4.  Does  Ineonalatant  punlshnsnt  have  a BfateaBtle 
effect  cai  behavior  otho*  then  exploration;  l.e.,  feadlngt 
aggression,  weight,  Intelllgeneel 

5.  Would  there  be  anr  social  effect  If  anlaals 
which  were  trained  under  dlffarent  conditions  of  punlBb- 
aant  were  paired  for  their  trials  on  the  tranafar  board! 
Would  aore  frightened  anlaals  Influence  tbe  anlaals  which 
show  little  fear,  or  would  the  influaca  be  la  tbe  oppo- 
site dlreotlcuT 


Jto. 

Apdl—tlM  of  rinaina» 

It  has  bMi  (lioMa  tliat  dtffamt  ocadltlcms  of  puD> 
lalmaat  In  ana  nltuntico  o«n  nffoet  tho  bdu.Tior  of  anlBBl* 
In  a aituatloB  that  la  dlffaront  froa  tho  ona  In  ichleh  tho 
pisilohaeat  waa  orlelnalljr  appliod.  tha  raaulta  oon  ha 
rigidly  appllod  caly  to  an  uodarotanllng  of  the  heboTlor 
of  rate.  Hooerar,  apaoulotlon  ragardlng  tho  applleatloo 
of  the  flndlzigo  of  thlo  «:Q)«rlBaBt  to  an  undarettindlng  of 
the  exploratory  bebaTlor  of  ehlldm  prorldaa  uo  with 
Intereatlng  and  ehallanglng  poaelhllltlee.  In  addltlca  to 
proTldlng  further  erldeDoe  of  the  affaet  of  ineonalotsit 
piinlahaent.  It  polnto  out  tha  dlfferoDtlal  effect  hetneoa 
OMtelatant  and  inoonaloteat  punlebaent.  If  the  flndlnge 
CO  the  affaot  of  pualobaent  alee  ha*e  applleatlon  to  onr 
underetsndlng  of  chlldran,  thsi  ue  night  apaoulota  that 
■hlla  Inconilateney  hae  a aora  laatlng  effect  cs  thdr  he> 
baTlor,  Ita  affoet  io  not  laaadlatAy  ehoica  In  the  leaning 
oltuatlon,  hut  la  dencmitrated  in  a later  oltuatlon  that 
dlffare  froa  tha  one  In  ebleb  the  leaning  took  place.  Pur- 
tb«'  experlnaitatlan  night  dlaeloae  how  dlaalallar  a altua- 
tlon  can  he  fron  the  original  leaning  altuatm  and  atlU 
ehow  the  affeoti  of  differential  fona  of  punlahant, 

&HaQ_nd_Cn^ualona 


The  preaant  atudy  nee  dealgnad 


•aaaure  the  affect 
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of  0Qn8l>t«Bt  and  isamalataBt  punlaluant  aa  a^^loratorr 
MiaTlco-.  It  ma  hjrpothaslzad  that  punlahntDt  nould  raault 
In  ftar  and  tlntditr  Khleb  would  reatrlet  astlTltp,  and  that 
Inoonaiatant  punlahsent  would  hawa  a aora  datrlaaital  affaot 
OB  axploratlea  than  oaulatent  puniahnait. 

Tha  Bajor  plaoa  of  aiiulpaat  utllizad  waa  a punlah- 
■aot  hearda  alactrloall;  wired  ao  that  a abook  of  Inereaa- 
ins  Intaaaltj  could  ba  glwen  for  greater  a:yl oration.  Bata 
could  avoid  abcck  hjr  roBalalng  In  tba  aafe  oeotral  area. 
Mblob  waa  alwajra  at  laaat  flftem  Inobaa  In  dlaaetar.  Wir- 
ing alao  proTldad  tba  dlffarantlal  applloatlcn  of  abook 
froa  the  tenth,  flftaath,  and  twentlatb  traeka  to  tba  pari, 
pbar;,  including  tba  fanca.  Tha  lacond  plaoa  of  edulpaant 
waa  a a^uare  tranafer  board  upcD  which  waa  psielled  a grld- 
llka  pattern. 

Baoopdlng  aqulpaant  took  tba  fora  of  almaograpbad 
ahaeta  duplicating  tha  patten  of  the  boarda,  and  a laap- 
traolng  device.  Ibla  provided  e pernaaeDt  record  of  tha 
diatanoa  travaraad  bf  each  anleal. 

One  hundred  two  sale  rata  of  tha  Charlaa  Blvar 
Sprague-Oawle;  atraln,  6Z  dare  old  at  the  tlae  of  the  en. 
perleent,  ware  uaad.  Anleala  were  resdoalf  aeslgned  to 
four  dlffemt  groupe:  A eonalatantly  punlahed  groi^,  an 
Inconaiatmtlx  punlahed  group  end  two  control  groupa,  aaoh 
aada  19  of  approxlnatelf  2j  anlaala. 


Jiz. 


AalBBla  vare  houied  six  to  a cage  and  proridad  Hitb 
adciuato  food  aad  aatar  ao  aa  to  provatt  bimger  or  tbirat 
froa  acting  aa  BOtlaatlag  drtaea  la  tbe  experlaaDt. 

Qo  the  pualahnaat  beard  all  anlaali  reoalrad  tuo 
OBO-alauta  trlala  par  day  under  dlfferaat  ocadltlonas  Cat> 
aiataitly  puniihed  anlnala  racalTed  a ahoek  oa  CTary  trlali 
Inooaalatently  punlabed  anlnala  ware  ahooked  la  a raadon 

Sweaty-four  houra  aftar  tbelr  final  trial  on  the 
punlabnant  board,  each  aaleal  eonaancad  trlala  oa  the  trana- 
fer  board.  Aa  with  the  punlahaait  board,  each  aaleal  waa 
peralbtad  two  ciie.nlnute  trlala  dally.  All  anlnala  ragard- 
leae  of  group  afflllatlee  were  run  e total  of  elztaoi  trlala 
on  tbe  tranafer  board. 

Spaolfloally,  tbe  exparlaant  waa  daalgnad  to  teat 
the  following  hypotbeaeai 

1.  Bata  which  bare  bees  punlabed  for  exploratm 
Bill  explore  leaa  la  e later  tranafer  altuatlon  than  rata 
which  raoelead  no  punlahaoit  for  e:^oratleoi. 

2.  Bata  which  have  been  punlabed  Inomalatoitly 
for  exploration  will  ei^lore  leaa  in  a later  tranafer  altua- 
tlcB  than  rata  whlob  have  bean  punlabed  conaiatmtly  for 

Besulte  of  the  e:q>erlaMat  eubatantlated  both  hy- 
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